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Sir: 



This is an appeal to the Board of Patent Appeals and Interferences (hereinafter. 



"the Board") from the Examiner's September 8, 2003 final rejection of claims 1-13, 17- 
24, 31-39, 41, and 42 in the above-identified application. The appealed claims are set 
forth in the attached Appendix. 



I. 



THE REAL PARTIES IN INTEREST 



The real party in interest, besides the named inventors, is Buckman Laboratories 



International, Inc. 



II. 



RELATED APPEALS AND INTERFERENCES 



No other appeal or interference which would directly affect or be directly affected 
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by or have a bearing on the Board's decision in this appeal is known to the appellants or 
the appellants' legal representative. 

III. STATUS OF CLAIMS 

The claims pending in the application are claims 1-14 and 17-42. 

Claims 15 and 16 were canceled without disclaimer or prejudice of the subject 
matter by the Amendment dated January 7, 2003. Claims 14, 25-30, and 40 were 
withdrawn due to a restriction requirement dated December 19, 2001. In response to the 
appellant's Request for Reconsideration filed June 17, 2003, the Examiner issued a final 
Office Action dated September 8, 2003. 

Claims 1-14 and 17-42 are pending. A copy of the claims on appeal can be found 
in the attached Appendix. 

IV. STATUS OF AMENDMENTS 

No response was made to the final Office Action dated September 8, 2003, and 
therefore no amendments were made in response to the final Office Action. 

V. SUMMARY OF INVENTION 

There is always a continuing effort to improve paper making processes. The 
disadvantages of the presently used paper making processes include contacting the pulp 
with the enzyme composition for at least 20 minutes before the pulp can be treated with a 
conventional synthetic polymeric composition. Such disadvantages are listed, for 
instance, at page 1, lines 17-19 of the present application. Accordingly, these processes 
require a separate addition of the synthetic polymer downstream from where the enzyme 
first contacts the pulp, which is time consuming and complicated. The claimed invention 
provides a very clever and novel solution to the above problems related to paper making 
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processes. The claimed invention, in one embodiment, as discussed in detail below and 
for instance, at page 4, lines 2-8, relates to a method of making paper or paperboard that 
includes introducing at least one cellulytic enzyme composition and at least one cationic 
polymer composition to a paper making pulp witHin~5~minutes of each other, within 1 
minute of each other, or at about the same time, to form a treated pulp. The pulp may 
also be further treated with at least one cationic starch, as described at page 7, line 13- 
page 8, line 3. The resulting pulp is then formed into a sheet of pulp, preferably having 
improved drainage and/or retention properties compared to conventional treatments. 

In another embodiment, as described for instance, at page 10, line 6 - page 11, 
line 5, a method of making paper or paperboard includes treating pulp in a blend chest 
with a cationic polymer composition and then passing the treated pulp to a machine chest 
wherein an enzyme composition is added to the treated pulp. The enzyme-treated pulp is 
then refined and passed to a stuff box. From the stuff box, the pulp is then passed 
through a Whitewater silo where a second cationic polymer composition is added to the 
pulp and then the pulp is formed into paper or paperboard. Figures 1-3 of the present 
application are helpful in visualizing these steps. 
VI. ISSUES 

The issues remaining for review by the Board of Patent Appeals and Interferences 

are: 

A. The Examiner's rejection of claims 1, 3, 4, 6, 8-11, 13, 17-22, 24, 31-36, 
38, 39, 41, and 42 under 35 U.S.C. §103(a) as being unpatentable over 
Sarkar et al. '497 (U.S. Patent No. 5,169,497) with or without Sarkar et al. 
'914 (U.S. Patent No. 5,507,914). 
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B. The Examiner's rejection of claims 2, 7, 12, and 23 under 35 U.S.C. 

§ 103(a) as being unpatentable over Sarkar et al. '497 with or without 

Sarkar et al. '914, and further in view of EP 433 258. 
C The Examiner's rejection of claims 5 and 37 under 35 U.S.C. §103(a) as 

being unpatentable over Sarkar et al. '497 with or without Sarkar et al. 

'914, and further in view of WO 99/43780. 
VII. GROUPING OF THE CLAIMS 

As presently appealed, the groupings of the claims are as follows: 
Claims 1,3, 4-6, 8-11,17, 19-22, and 24 stand or fall together; 
Claims 2, 7, 12, and 23 stand or fall together; 
Claim 13 stands or falls on its own; 
Claim 1 8 stands or falls on its own; 
Claims 3 1-39 stand or fall together; and 
Claims 41 and 42 stand or fall together. 
VIIL ARGUMENTS 
A. The Examiner's rejection of claims 1, 3, 4, 6, 8-11, 13, 17-22, 24, 31-36, 38, 39, 
41, and 42 under 35 U.S.C. §103(a) as being unpatentable over Sarkar et al. '497 
(U.S. Patent No. 5,169,497) with or without Sarkar et al. '914 (U.S. Patent No. 
5,507,914) 

1. The Examiner's Rejection 

At page 2 of the final Office Action, the Examiner rejects claims 1, 3, 4, 6, 8-1 1, 13, 
17-22, 24, 31-36, 38, 39, 41, and 42 under 35 U.S.C. §103(a) as being unpatentable over 
Sarkar et al. '497 with or without Sarkar et al. '914. At pages 2 and 3 of the final Office 
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Action, the Examiner asserts that Sarkar et al. '497, at col. 3, lines 3-5, describes treating all 
types of paper pulp with cellulytic enzymes and cationic polymers. The Examiner asserts 
that Sarkar et al. '497, at Table 1, uses enzyme treatment times of 10 to 60 minutes, which, 
according to the Examiner, reads on tHe~disclosed" i ^bout the same tii^ ,,_ wEicfi~includes 
adding the two components within 1 0 minutes of each other. According to the Examiner, 
Sarkar et al. '497 does not indicate that a cationic polymer should not be added during the 
enzyme reaction. Thus, the Examiner states that it would have been obvious to add the 
enzyme and polymer at times shorter than the 10 minutes. According to the Examiner, 
Sarkar et al. '497 and Sarkar et al. '914 show that both the polymer and the enzyme could be 
added at multiple additional points throughout the papermaking process. 

The Examiner also indicates that Sarkar et al. '497, like Sarkar et al. '914, describes 
that the enzyme can be added at any chest prior to the refiner and in the machine chest, and 
that this is the same point where the cationic polymer is added. The Examiner also 
specifically refers to claims 3 and 5 of Sarkar et al. '914 for a list of equivalent cationic 
polymers that can be used in the process. The Examiner concludes that it would have been 
obvious to add different, but equivalent, cationic polymers in each of the multiple feed 
points taught by Sarkar et al. '914. The Examiner also states that Sarkar et al. '497, at Table 
1, shows CSF values of 558.84 for 35 minutes, 439.75 for 60 minutes, and 645.96 for 10 
minutes. Thus, the Examiner concludes that CSF values appear to increase for shorter times 
between addition of the cationic polymer and the enzyme, depending on the other 
conditions. The Examiner further states that to further improve the CSF value, it would 
have been obvious, from the data of Table 1, to increase the time between the additions. 
Additionally, the Examiner states that the appellants have not compared the instant 5 
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minutes to the 10 minutes described by Sarkar et al. '497. 

In response to appellants' arguments that the art does not teach simultaneous 
addition of the enzyme and the cationic polymer, the Examiner states that the appellants' 
arguments are not convincing. According to the Examiner, it is proper to take~into account 
not only the specific teachings of the reference, but also the inferences which one skilled in 
the art would reasonably be expected to draw therefrom. According to the Examiner, based 
upon the teachings of Sarkar et al. '497, one skilled in the art would not expect the order of 
adding an enzyme and a polymer to result in producing different products. The Examiner 
further states that it would have been prima facie obvious to add the two ingredients to the 
pulp as close together as possible. Furthermore, the Examiner states that it would have been 
prima facie obvious to select the proper point of addition using routine experimentation. 
According to the Examiner, the enzyme and the polymer would be expected to act on the 
pulp. Thus, the Examiner states that one skilled in the art would not expect producing a 
different result based on the order or timing in which the enzyme and the polymer are added. 

In response to the appellants' argument that the Examples of Table I (Runs 30, 3, 
and 26) use different parameters, the Examiner states that the appellants' argument is not 
convincing because the claims are not limited to any specific pH or temperature. For the 
following reasons, the Examiner's rejection should be reversed. 

2. The Appellants' Reply to the Examiner's rejection of claims 1, 3, 4, 6, 8- 
11, 13, 17-22, 24, 31-36, 38, 39, 41, and 42 under 35 U.S.C. §103fa) as 
being unpatentable over Sarkar et al. '497 (U.S. Patent No. 5,169,497) 
with or without Sarkar et al. '914 (U.S. Patent No. 5,507,914V 

a) The patentability of claims 1, 3, 4, 6, 8-11, 17, 19-22, and 24. 
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Claim 1 recites a method of making paper or paperboard by introducing at least 
one cellulytic enzyme composition and at least one cationic polymer composition to a 
paper making pulp within 5 minutes of each other to form a treated pulp, and forming the 
treated pulp into paper or paperboard. 

Claim 3 is dependent on claim 1, and recites that the cellulytic enzyme 
composition contains from about 5% to about 20% by weight enzyme. 

Claim 4 is dependent on claim 1, and recites that the cellulytic enzyme 
composition is added to the pulp in an amount of from about 0.100% to about 0.001% by 
weight enzyme based on the dry weight of the pulp. 

Claim 6 is dependent on claim 1 , and recites that the pulp includes a sulphite pulp. 

Claim 8 is dependent on claim 1, and recites that at least one cationic polymer 
composition includes a synthetic cationic polymer. 

Claim 9 is dependent on claim 1, and recites that the cationic polymer 
composition includes a polyacrylamide polymer. 

Claim 10 is dependent on claim 1, and recites that at least one cationic polymer 
composition is a synthetic, water-soluble cationic polymer containing acrylamide units 
and cationic monomelic units. 

Claim 1 1 is dependent on claim 1 , and recites that the cationic polymer in the 
cationic polymer composition is added to the pulp in an amount of from about 0.0001% 
by weight to about 1 .000% by weight, based on the dried solids weight of the pulp. 

Claim 1 7 is dependent on claim 1 , and recites that at least one cellulytic enzyme 
composition and at least one cationic polymer composition are added within 1 minute of 
each other. 
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Claims 19 and 20 are dependent on claims 1 and 19, respectively, and recite that 

at least one cellulytic enzyme composition and at least one cationic polymer composition 

are added prior to a blend chest and a first refiner, respectively, in a paper making 

process. 

Claim 21 is dependent on claim 19, and further recites introducing at least one 
first cationic starch to the treated pulp prior to the blend chest. 

Claim 22 is dependent on claim 19, and recites that at least one cationic polymer 
composition includes a synthetic polymer having at least one nitrogen-containing 
polymer. 

Claim 24 is dependent on claim 1 , and recites that the pulp is a virgin sulfite pulp. 

With respect to the merits of the rejection, a method of making paper or 
paperboard by introducing at least one cellulytic enzyme composition and at least one 
cationic polymer composition to a paper making pulp within 5 minutes of each other to 
form a treated pulp, as set forth in the claimed invention is not taught or suggested by 
Sarkar et al. '497 and/or Sarkar et al. '914. 

Sarkar et al. '497 is directed to improving freeness of paper pulp that includes 
adding to the pulp a cellulytic enzyme, and allowing the pulp to contact the cellulytic 
enzyme for at least 20 minutes . See col. 3, line 25. According to Sarkar et al. '497, at 
col. 3, the process requires that the pulp first be treated with an enzyme and then with a 
cationic polymer . Furthermore, Sarkar et al. '497, at col. 3, lines 25 and 26, indicates that 
the minimum treating time of the pulp with an enzyme is about 20 minutes . In fact, 
Sarkar et al. '497 states, at col. 3, lines 19-22, "[i]t is also important to the successful 
practice of the invention, that the conditions under which the treatment with the enzyme 



8 



Appellants' Brief of Appeal 

U.S. Patent Application No. 09/71 1,126 

occurs is such to provide optimum reaction time of the enzyme with the pulp." Clearly, 
for the invention of Sarkar et al. '497 to succeed, a reaction time of 20 minutes is 
necessary. Accordingly, one skilled in the art by reading Sarkar et al. '497 would 
conclude that a reaction time of less than 20 minutes will not make the invention 
"successful." 

According to Sarkar et al. '497, at Table 1, the CSF (Canadian Standard Freeness) 
values vary depending on the enzyme treatment time. CSF value is a designated value 
which relates to the freeness of the pulp, the rate at which water will drain through the 
pulp. The drainability of the pulp is a significant for predicting the draining capability of 
the pulps in an aqueous suspension. A low freeness means that the paper machine will 
have to operate relatively slowly, a condition that is usually intolerable. Thus, the higher 
the CSF value, the higher the draining capability of the pulps in an aqueous suspension. 
Thus, Sarkar et al. '497 clearly mandates that there be a waiting time of at least 20 
minutes between the introduction of the cationic polymer and after the introduction of the 
enzyme. At least 20 minutes is not "within 5 minutes." At least 20 minutes is at least 4 
times greater in value than within 5 minutes. As such, one skilled in the art would not 
conclude that at least 20 minutes would render 5 minutes or less obvious. 

As the Examiner admits, each Sarkar et al. reference shows a delay in the treating 
time with the enzyme cationic polymer. In fact, the Examiner at page 3, lines 19-21 of 
the final Office Action, states that according to Table 1 of Sarkar et al. '497, an increase 
in time between the additions further improves the CSF value. Since 20 minutes is not 
"within 5 minutes" and is not even close to "within 5 minutes," it is clear that Sarkar et al. 
does not teach or suggest the claimed invention. Furthermore, claim 1 7, which recites a 
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time of within 1 minute, is also different from the Examiner's interpretation of Sakar et al. 
Accordingly, it is clear that the Sarkar et al. patents do not teach or suggest the claimed 
invention. 

With respect to~the Examiner's reliance on Tahle~l~of "Sarkar et al. 4 4977TableT 
does make references to 10 minutes. However, even "10 minutes" is not the same as 
"within 5 minutes." It is double the time. In fact, one skilled in the art by reading Table 
1 would appreciate that a reduced reaction time results in an undesirable lower Canadian 
standard freeness (CSF) value. 

According to Table 1, at col. 4, lines 39, 40, and 43 (Runs 21, 15, and 20, 
respectively) polymer 2 with enzyme 1 at a pH of 6, at 40°C, and at a reaction time of 10 
minutes, results in a CSF value of 506.63 (see Run 21); however, the same composition 
at the same temperature, but at a reaction time of 35 minutes, results in a CSF value of 
601.0, and at a reaction time of 85 minutes, results in a CSF value of 622.60 (see Runs 20 
and 15, respectively). Higher CSF values as explained above are better. Therefore, one 
skilled in the art by reading each of the Sarkar et al. references, and especially in view of 
Table 1 of Sarkar et al. '497, would conclude that a reaction time of greater than 20 
minutes is required and that a reaction time of less than 1 0 minutes would result in a poor 
reaction. As such, Sarkar et al. clearly teaches away from introducing the enzyme 
composition and the cationic polymer composition at less than 20 minutes of each other, 
and certainly based on the poor CSF results, one skilled in the art would clearly not go 
below 10 minutes. 

With respect to the Examiner's statement that Sarkar et al. '497, at Table 1, 
describes CSF values of 558.84 for 35 minutes (Run 30), 439.75 for 60 minutes (Run 3), 
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and 645.96 for 10 minutes (Run 26), and that one skilled in the art by reading Sarkar et 
al. '497 would conclude that the CSF values appear to increase with shorter time 
durations between the introduction of the cationic polymer and the introduction of the 
enzyme~the _ Examiner ' s conclusiorris^imply~incorrect . The hxaminer is making an 
unfair comparison as explained below. 

It is a well known fact that in order to determine the effect of changing a variable, 
such as a treatment time, all other variables must be kept constant. To determine how a 
treatment time of 10 minutes versus a treatment time of 35 minutes and a treatment time 
of 85 minutes effect the CSF value, the remaining parameters/variables, such as the 
composition and the environment must be kept constant in all comparative runs. Keeping 
the remaining parameters/variables (e.g., the type of polymer, the amount of enzyme, the 
pH level of the composition, and the temperature) constant while changing the treatment 
time ensures that parameters/variables other than the treatment time have not influenced 
or affected the CSF value. 

Given that each of Runs 30, 3, and 26 in Table 1 of Sarkar et al. '497, include a 
different polymer, enzyme, pH, and temperature, it would be impossible, for one skilled 
in the art, to determine which of the variables, or a combination thereof, caused the 
change/discrepancy between the CSF value of each of Runs 30, 3, and 26. 

The Board should recognize and appreciate that since the parameters of Runs 30, 
3, and 26 differ from each other, the CSF value obtained from each of those Runs cannot 
properly be compared to one another to determine the effect of changing the treatment 
time. For example, the parameters of Run 30 include polymer 2, pH of 6, enzyme 
concentration of 0.1, and temperature of 70°C. However, the parameters of Run 3 include 
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polymer 1, pH of 7.07, enzyme concentration of 0.2, and temperature of 25°C. 
Additionally, the parameters of Run 26 include polymer 3, pH of 4.6, enzyme 
concentration of 0.2, and temperature of 55°C. These are drastically different parameters 
for each run. Therefore, one skilled in the art would not be able to determine which one 
of these parameters contributed to the value of the CSF in each Run. Thus, it would be 
unreasonable to ignore the effect of these parameters and conclude that the difference 
between the CSF value in each Run is exclusively related to the treatment time. 

Accordingly, the Examiner's conclusion that CSF values appear to increase with 
shorter time duration between the introduction of the cationic polymer and the 
introduction of the enzyme is not supported in Sarkar et al. '497. 

In contrast, since the parameters of Runs 15, 20 and 21 in Table 1 of Sarkar et al. 
'497, include the same polymer (2), the same enzyme concentration (0.1), the same pH 
level (6), and the same temperature (40°C), one skilled in the art can compare each of the 
CSF values of Runs 15, 20 and 21 to determine the effect of the treatment time. 
According to Table 1, a reaction time of 10 minutes (Run 21) results in a CSF value of 
506.63. However, the same composition at the same temperature, but at a different 
reaction time of 35 minutes (Run 20) results in an improved CSF value of 601.0, and at a 
reaction time of 85 minutes (Run 15) results in yet higher CSF value of 622.60. As time 
increases, the properties are better. Accordingly, one skilled in the art, by reading Sarkar 
et al. '497, would conclude that a reaction time of greater than 20 minutes is required, 
and that a reaction time of less than 1 0 minutes would not be satisfactory. As such, 
Sarkar et al. '497 clearly teaches away from reacting a polymer composition with a paper 
making pulp for a time less than 20 minutes and certainly based on the poor results 
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illustrated at Table 1, one skilled in the art would clearly not be motivated to react a 
polymer composition with a paper making pulp for a time less than 10 minutes. 

With respect to Sarkar et al. '914, this patent is very similar to Sarkar et al. '497 
in that the purpose of the invention is to enhance the freeness of paper pulp. Sarkar et al. 
'914 further requires long delays between the introduction of the enzyme and the 
introduction of any cationic polymer. Therefore, for the same reasons discussed above 
with respect to Sarkar et al. '497, Sarkar et al. '914 does not teach or suggest the claimed 
invention. 

With respect to claim 22 which recites that the polymeric composition includes a 
synthetic polymer having at least one nitrogen-containing polymer, no mention of 
utilizing a nitrogen-containing polymer is made in Sarkar et al. '497 and Sarkar et al. 
'914. 

Accordingly, for the reasons set forth above, the rejection of claims 1, 3, 4, 6, 8- 
11, 17, 19-22, and 24 should be reversed. 

b) The patentability of claim 13. 

Claim 13 is dependent on claim 1, and recites that the cationic polymer in the 
cationic polymer composition has a weight average molecular weight of at least about 
10,000 and a cationic polymer composition is pre-combined with the enzyme 
composition before the polymer and enzyme are added together to the pulp. 

The arguments set forth above with respect to the patentability of claim 1 apply 
equally here, and are incorporated in their entirety by reference herein. 

As noted, claim 1 3 specifically relates to a polymer that includes a weight average 
molecular weight of at least about 1 0,000 and the cationic polymer composition is pre- 
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combined with the enzyme composition. 

Besides the above previously presented arguments, Sarkar et al. '497, with or 
without Sarkar et al. '914, does not teach or suggest pre-combining a cationic polymer 
and an enzyme as recited in claim 13 of the present application. Instead, col. 3 of Sarkar 
et al. '497 requires that the pulp first be treated with the enzyme and then with a cationic 
polymer. Similarly, Sarkar et al. '914, at col. 3, lines 24-28, state that its invention 
requires that the pulp first be treated with an enzyme at two distinct and separate 
locations in the paper making process, then with a cationic polymer, and finally, with an 
anionic polymer. Thus, Sarkar et al. '497, with or without Sarkar et al. '914, does not 
teach or suggest pre-combining a cationic polymer composition with an enzyme 
composition prior to adding the polymer and enzyme to the pulp. 

Accordingly, for the reasons set forth above, the rejection of claim 13 should be 
reversed. 

c) The patentability of claim 18. 

Claim 1 8 is dependent on claim 1 , and recites that at least one cellulytic enzyme 
composition and at least one cationic polymer composition are added simultaneously. 

The arguments set forth above with respect to the patentability of claim 1 apply 
equally here, and are incorporated in their entirety by reference herein. Furthermore, 
Sarkar et al. '497, at col. 3, lines 17-19, states that its invention requires that the pulp first 
be treated with the enzyme and then with the cationic polymer. Furthermore, Sarkar et al. 
'914, at col. 3, lines 24-27, state that its invention requires that the pulp first be treated 
with an enzyme at two distinct and separate points in the paper making process, then with 
a cationic polymer and, finally, with an anionic polymer. Sarkar et al. '497, with or 
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without Sarkar et al. '914, does not teach or suggest adding at least one cellulytic enzyme 
composition and at least one cationic polymer composition simultaneously to the pulp. 

Accordingly, for the reasons set forth above, the rejection of claim 18 should be 
reversed. 

d) The patentability of claims 31-36, 38, and 39. 

Claim 31 recites a method of making paper or paperboard by introducing a 
cationic polymer composition to a pulp to form treated pulp; introducing at least one 
cellulytic enzyme composition to said treated pulp to form an enzyme-treated pulp; 
adding a nitrogen-containing cationic polymer composition to the enzyme-treated pulp; 
and forming the pulp into paper or paperboard. 

Claim 32 is dependent on claim 31, and further recites introducing a second 
cationic polymer composition to the enzyme-treated pulp prior to introducing the 
nitrogen-containing cationic polymer composition to the enzyme-treated pulp. 

Claim 33 is dependent on claim 31, and recites that the cationic polymer 
composition includes a nitrogen-containing polymer or a starch. 

Claim 34 is dependent on claim 32, and recites that the second cationic polymer 
composition includes a nitrogen-containing polymer or a starch. 

Claim 35 is dependent on claim 31, and recites that the cellulytic enzyme 
composition contains from about 5% to about 20% enzyme. 

Claim 36 is dependent on claim 31, and recites that the enzyme in the enzyme 
composition is added to the pulp in an amount of from about 0.001% to about 0.100% by 
weight enzyme based on the dried solids weight of the pulp. 

Claim 38, is dependent on claim 31, and recites that the pulp includes a sulfite 
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pulp. 

Claim 39 is dependent on claim 31, and recites that the cationic polymer in the 
cationic polymer composition is added to the pulp in an amount of from about 0.0001% 
by weight to about l70W°/o"by weight, based on the dried solids weight of the pulp. 

Sarkar et al. '497 does not teach or suggest first introducing a cationic polymer 
composition to the pulp to form a treated pulp and then introducing at least one cellulytic 
enzyme to the treated pulp to form the pulp into paper, as recited in claim 31 of the present 
application. Claim 31 recites this order. Instead, Sarkar et al. '497, at col. 3, requires that 
the pulp first be treated with the enzyme, for a minimum treating time of about 20 minutes, 
and then with the cationic polymer. Clearly the order of adding the enzyme and the cationic 
polymer taught by Sarkar et al. '497 teaches away from first introducing a cationic polymer 
composition to the pulp, to form a treated pulp, and then adding at least one cellulytic 
enzyme composition to the treated pulp, as recited in claim 3 1 of the present application. 
Thus, for the reasons set forth above, Sarkar et al. '497 clearly teaches away from claim 31 
and the claims dependent thereon. 

Furthermore, no mention is made in Sarkar et al. '497 or Sarkar et al. '914 of using a 
nitrogen-containing polymer or a starch, as recited in claims 33 and 34 of the present 
application. Accordingly, for the reasons set forth above, the rejection of claims 31-36, 38, 
and 39 should be reversed. 

e) The patentability of claims 41 and 42. 

Claim 41 is dependent on claim 31, and recites that a cationic polymer composition 
is introduced at the blend chest in a paper making process and at least one cellulytic enzyme 
composition is introduced at the machine chest of the same paper making process and the 
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nitrogen-containing cationic polymer composition is added at about the Whitewater silo in 
the same paper making process. 

Claim 42 is dependent on claim 41 , and recites that the optional cationic polymer is 
iiitroictaced~at^ the machine~cHest~and~the Whitewater 

silo. 

The arguments set forth above with respect to the patentability of claim 3 1 apply 
equally here, and are incorporated in their entirety by reference herein. As stated earlier, the 
invention of Sarkar et al. '497 requires that the pulp first be treated with the enzyme and 
then with a cationic polymer. Additionally, Sarkar et al. '497, at col. 3, lines 48-51, states 
that a typical enzyme addition point in the paper making system would be the machine 
chest. Given that, according to the figures of the present invention, the machine chest is 
located after the blend chest, and Sarkar et al. '497, at col. 3, lines 15-19, specifically states 
that the pulp is first treated with the enzyme and then with a cationic polymer, Sarkar et al. 
6 497 teaches away from introducing the cationic polymer composition in the blend chest. 

Sarkar et al. '914 describes the use of multiple feed points for the polymer and the 
enzyme. Sarkar et al. '914 also requires that the pulp first be treated with an enzyme and 
then with a cationic polymer (see col. 3, lines 24-28). Given that the blend chest, wherein 
the polymer composition as recited in claim 3 1 is introduced, is located prior to the machine 
chest, and Sarkar et al. '497 and Sarkar et al. '914 require the pulp to first be treated with the 
enzyme at the machine chest and then with the cationic polymer, Sarkar et al. '497 and '914 
teach away from claim 41 of the present application, which introduces the polymer in a 
blend chest located prior to the machine chest. Furthermore, none of the references teach or 
suggest a nitrogen-containing cationic polymer composition that is added at about the 
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Whitewater silo in the paper making process. Accordingly, for the reasons set forth above, 
the rejection of claims 41 and 42 should be reversed. 

B. The Examiner's rejection of claims 2, 7, 12, and 23 under 35 U.S.C. § 103(a) as 
being"unpatentabte over SafKaFet~alr i "497 with or without SarkaTet al. '914, and 

further in view of EP 433 258. 

1. The Examiner's Rejection 

At page 4 of the final Office Action, the Examiner rejects claims 2, 7, 12, and 23 
under 35 U.S.C. § 103(a) as being unpatentable over Sarkar et al. '497 with or without 
Sarkar et al. '914, and further in view of EP 433 258. The Examiner asserts that EP 433 258 
teaches that adding cationic starch to paper pulp during enzymatic treatment increases the 
strength of the paper. Therefore, according to the Examiner, it would have been obvious to 
add the cationic starch to the pulp of Sarkar et al. '497 to increase the paper strength as 
taught by EP 433 258. The Examiner also asserts that it would have been obvious to add the 
starch at various addition points in the same manner as the cationic starch and the enzyme in 
Sarkar etal. '914. 

The Examiner also asserts that the appellants' arguments with respect to the addition 
of starch is not convincing because the appellants failed to show the criticality of adding a 
starch at a certain time. The Examiner states that it is known that starch increases the 
strength of paper. Furthermore, the Examiner states that the ingredients of the reference 
would have been expected to form the same final mixture as the claimed invention, 
irrespective as to the order of addition. Thus, the Examiner states that it is proper to take 
into account not only the specific teachings of the reference, but also the inferences which 
one skilled in the art would reasonably be expected to draw therefrom. For the following 
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reasons, the Examiner's rejection should be reversed. 

2. The Appellants' Reply to the Examiner's Rejection of claims 2, 7, 12, and 23 
under 35 U.S.C. § 103(a) as being unpatentable over Sarkar et al. '497 with 
or without Sarkar et al. '914, and further in view of EP 433 258. 

a) The patentability of claims 2, 7, 12, and 23. 

Claim 2 is dependent on claim 1, and further recites introducing at least one first 
cationic starch to the treated pulp. 

Claim 7 is dependent on claim 2, and recites a second cationic starch, which is the 
same or different from the first cationic starch, and is introduced to the treated pulp before 
forming the treated pulp into paper or paperboard. 

Claim 12 is dependent on claim 2, and recites that at least one cationic starch is 
added to the treated pulp in an amount of from about 5 to about 25 pounds per ton based on 
the dried solids weight of the pulp. 

Claim 23 is dependent on claim 21, and further recites introducing at least a second 
cationic starch to the treated pulp and wherein the first and second cationic starches are the 
same or different. 

With respect to the merits of the rejection, a method of making paper or paperboard 
by introducing at least one first cationic starch to the treated pulp is not taught by Sarkar et 
al. '497, with or without Sarkar et al. '914, and further in view of EP 433 258. 

The arguments set forth above with respect to the patentability of claim 1 apply 
equally here, and are incorporated in their entirety by reference herein. As previously stated, 
Sarkar et al. '497, with or without Sarkar et al. '914, does not teach or suggest introducing at 
least one cellulytic enzyme and at least one cationic polymer composition to a paper making 
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pulp within 5 minutes of each other. 

In addition, the Examiner has not explained how one skilled in the art could easily 
adapt the particular teachings set forth in EP 433 258 into either one of the Sarkar et al. 
patents. Sarkar et al., in each patent, clearly requires a long delay time between the 
introduction of enzyme and the cationic polymer. Thus, any introduction of a cationic starch 
as shown in EP 433 258 would require even a longer delay if used in Sarkar et al. 

According to Sarkar et al. '497, the order of adding the ingredients is extremely 
important. According to Sarkar et al. '497, the cationic polymer prevents the enzyme from 
properly reacting with the pulp. Thus, because of the order in which the ingredients are 
added in the reference, one skilled in the art would not expect the ingredients of the 
reference to form the final mixture of the claimed invention. 

With respect to the Examiner's argument that it is obvious to add starch at various 
addition points, the Examiner provides no support for this conclusion. In addition, EP 433 
258 clearly indicates that the starch is added prior to the enzyme. This is the complete 
opposite to the teachings of the Sarkar et al. patents and thus would not make sense if the 
teaching of EP 433 258 were applied to Sarkar et al. Accordingly, the combination of EP 
433 258 with Sarkar et al. '497, with or without Sarkar et al. '914, is not possible. 

Moreover, the Examiner's "inference" standard is not the standard to use for 
determining patentability under 35U.S.C. §103. 

Accordingly, for the reasons set forth above, the rejection of claims 2, 7, 12, and 23 
should be reversed. 

C. The Examiner's rejection of claims 5 and 37 under 35 U.S.C. §103(a) as being 
unpatentable over Sarkar et al. '497 with or without Sarkar et al. '914. and further 
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in view of WO 99/43780. 

1. The Examiner's Rejection 

At page 4 of the final Office Action, the Examiner rejects claims 5 and 37 under 35 
U.S.C. § 103(a) as being unpatentable over Sarkar et al. '497 with or without Sarkar et al. 
'914, and further in view of WO 99/43780. The Examiner asserts that WO 99/43780 
describes stabilizing the enzymes during pulp treatment by using the enzyme in combination 
with a polyamide oligomer. Therefore, the Examiner asserts that it would have been 
obvious to add the polyamide oligomer of WO 99/43780 to stabilize the enzyme of Sarkar et 
al. '497. For the following reasons, the Examiner's rejection of claims 5 and 37 should be 
reversed. 

2. The Appellants' Reply to the Examiner's rejection of claims 5 and 37 under 
35 U.S.C. § 103(a) as being unpatentable over Sarkar et al. '497 with or with- 
out Sarkar et al. '914, and further in view of WO 99/43780. 

a) The patentability of claim 5. 

Claim 5 is dependent on claim 1, and recites that the cellulytic enzyme composition 
includes at least one polyamide oligomer and at least one cellulytic enzyme. 

The arguments set forth above with respect to the patentability of claim 1 apply 
equally here, and are incorporated in their entirety by reference herein. As previously stated, 
neither Sarkar et al. '497, Sarkar et al. '914, nor a combination thereof teaches or suggests 
introducing at least one cellulytic enzyme composition and at least one cationic polymer 
composition to a paper making pulp within 5 minutes of each other to make paper or 
paperboard. 

WO 99/43780 relates to improving the shelf life stability of enzymes by using 
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polyamide oligomers. WO 99/43780 does not cure any of the deficiencies of Sarkar et al. 
'497 or Sarkar et al. '914. Accordingly, for the reasons set forth above, the rejection of 
claim 5 should be reversed. 

b) The patentability of claim 37. 

Claim 37 is dependent on claim 31, and recites that the enzyme composition 
includes at least one polyamide oligomer and at least one cellulytic enzyme. 

The arguments set forth above with respect to the patentability of claim 31 apply 
equally here, and are incorporated in their entirety by reference herein. As previously stated, 
Sarkar et al. '497 and Sarkar et al. '914, do not teach or suggest first introducing a cationic 
polymer composition to the pulp and then introducing at least one cellulytic enzyme to form 
the paper pulp into paper. Additionally, Sarkar et al. '497 and Sarkar et al. '914 do not teach 
or suggest adding a nitrogen-containing cationic polymer composition to the enzyme-treated 
pulp. 

As stated above, WO 99/43780 relates to improving the shelf life stability of 
enzymes by using polyamide oligomers. However, the reference does not cure any of the 
deficiencies of Sarkar et al. '497 or Sarkar et al. '914. Accordingly, for the reasons set forth 
above, the rejection of claim 37 should be reversed. 
IX, CONCLUSION 

For at least the reasons discussed above, it is respectfully submitted that the 
Examiner's rejection of all the pending claims is in error and should be reversed. 

If there is any fee due in connection with the filing of this Brief on Appeal, please 



22 



Appellants' Brief of Appeal 

U.S. Patent Application No. 09/71 1,126 



charge the fee to our Deposit Account No. 50-0925. 



Atty. Docket No. 3597-112-01 
KILYK & BOWERSOX, P.L.L.C. 
53A East Lee Street 
Warrenton, VA 20186 
Tel.: (540)428-1701 
Fax: (540) 428-1720 
Enclosure: Appendix 



Respectfully submitted, 



KILYK & BOWERSOX1 P.L. 
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APPENDIX 

1 . A method of making paper or paperboard comprising: 

a) introducing at least one cellulytic enzyme composition and at least one 
cationic polymer composition to a paper making pulp within 5 minutes of each other to 
form a treated pulp; and 

b) forming the treated pulp into paper or paperboard. 

2. The method of claim 1, further comprising introducing at least one first 
cationic starch to the treated pulp. 

3. The method of claim 1, wherein said cellulytic enzyme composition 
contains from about 5 % to about 20 % by weight enzyme. 

4. The method of claim 1, wherein said cellulytic enzyme composition is 
added to said pulp in an amount of from about 0.100% to about 0.001% by weight 
enzyme based on the dry weight of the pulp. 

5. The method of claim 1, wherein said cellulytic enzyme composition 
comprises at least one polyamide oligomer and at least one cellulytic enzyme. 

6. The method of claim 1 ? wherein said pulp comprises a sulphite pulp. 

7. The method of claim 2, wherein a second cationic starch, which is the 
same or different from the first cationic starch, is introduced to the treated pulp before 
step b). 

8. The method of claim 1, wherein said at least one cationic polymer 
composition comprises a synthetic cationic polymer. 

9. The method of claim 1, wherein said at least one cationic polymer 
composition comprises a polyacrylamide polymer. 



10. The method of claim 1, wherein said at least one cationic polymer 
composition is a synthetic, water-soluble cationic polymer containing acrylamide units 
and cationic monomeric units. 

1 1 . The method of claim 1 9 wherein cationic polymer in said cationic polymer 
composition is added to said pulp in an amount of from about 0.0001% by weight to 
about 1 .000% by weight, based on the dried solids weight of said pulp. 

12. The method of claim 2, wherein said at least one cationic starch is added 
to said treated pulp in an amount of from about 5 to about 25 pounds per ton based on the 
dried solids weight of the pulp. 

13. The method of claim 1, wherein cationic polymer in said cationic polymer 
composition has a weight average molecular weight of at least about 10,000 and said 
cationic polymer composition is pre-combined with the enzyme composition before the 
polymer and enzyme are added together to the pulp. 

17. The method of claim 1, wherein said at least one cellulytic enzyme 
composition and at least one cationic polymer composition are added within 1 minute of 
each other. 

18. The method of claim 1, wherein said at least one cellulytic enzyme 
composition and at least one cationic polymer composition are added simultaneously. 

19. The method of claim 1, wherein said at least one cellulytic enzyme 
composition and at least one cationic polymer composition are added prior to a blend 
chest in a paper making process. 



20. The method of claim 19, wherein said at least one cellulytic enzyme 
composition and at least one cationic polymer composition are added prior to a first 
refiner which is located before the blend chest. 

2 1 . The method of claim 1 9, further comprising introducing at least one first 
cationic starch to the treated pulp prior to the blend chest. 

22. The method of claim 19, wherein said at least one cationic polymer 
composition comprises a synthetic polymer having at least one nitrogen-containing 
polymer. 

23. The method of claim 21, further comprising introducing at least a second 
cationic starch to the treated pulp and wherein said first and second cationic starches are 
the same or different. 

24. The method of claim 1 , wherein said pulp is a virgin sulfite pulp. 

31. A method of making paper or paperboard comprising: 

a) introducing a cationic polymer composition to a pulp to form treated 

pulp; 

b) introducing at least one cellulytic enzyme composition to said treated 
pulp to form an enzyme-treated pulp; 

c) adding a nitrogen-containing cationic polymer composition to the 
enzyme-treated pulp; and 

d) forming the pulp into paper or paperboard. 

32. The method of claim 31, further comprising introducing a second cationic 
polymer composition to the enzyme-treated pulp prior to introducing the nitrogen- 
containing cationic polymer composition to the enzyme-treated pulp. 



33. The method of clam 31, wherein said cationic polymer composition 
comprises a nitrogen-containing polymer or a starch. 

34. The method of claim 32, wherein said second cationic polymer 
composition comprises a nitrogen-containing polymer or a starch. 

35. The method of claim 31, wherein said cellulytic enzyme composition 
contains from about 5% to about 20% enzyme. 

36. The method of claim 31, wherein said enzyme in said enzyme composition 
is added to said pulp in an amount of from about 0.001% to about 0.100%) by weight 
enzyme based on the dried solids weight of the pulp. 

37. The method of claim 31, wherein said enzyme composition comprises at 
least one polyamide oligomer and at least one cellulytic enzyme. 

38. The method of claim 3 1 , wherein said pulp comprises a sulfite pulp. 

39. The method of claim 31, wherein said cationic polymer in said cationic 
polymer composition is added to said pulp in an amount of from about 0.000 1% by 
weight to about 1.000% by weight, based on the dried solids weight of said pulp. 

41. The method of claim 31, wherein said cationic polymer composition is 
introduced at the blend chest in a paper making process and said at least one cellulytic 
enzyme composition is introduced at the machine chest of the same paper making process 
and said nitrogen-containing cationic polymer composition is added at about the 
Whitewater silo in the same paper making process. 

42. The method of claim 41, wherein said optional cationic polymer is 
introduced at the stuff box which is located between said machine chest and said 
Whitewater silo. 
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by or have a bearing on the Board's decision in this appeal is known to the appellants or 
the appellants' legal representative. 

III. STATUS OF CLAIMS 

The claims pending in the application are claims 1-14 and 17-42. 

Claims 15 and 16 were canceled without disclaimer or prejudice of the subject 
matter by the Amendment dated January 7, 2003. Claims 14, 25-30, and 40 were 
withdrawn due to a restriction requirement dated December 19, 2001. In response to the 
appellant's Request for Reconsideration filed June 17, 2003, the Examiner issued a final 
Office Action dated September 8, 2003. 

Claims 1-14 and 17-42 are pending. A copy of the claims on appeal can be found 
in the attached Appendix. 

IV. STATUS OF AMENDMENTS 

No response was made to the final Office Action dated September 8, 2003, and 
therefore no amendments were made in response to the final Office Action. 

V. SUMMARY OF INVENTION 

There is always a continuing effort to improve paper making processes. The 
disadvantages of the presently used paper making processes include contacting the pulp 
with the enzyme composition for at least 20 minutes before the pulp can be treated with a 
conventional synthetic polymeric composition. Such disadvantages are listed, for 
instance, at page 1, lines 17-19 of the present application. Accordingly, these processes 
require a separate addition of the synthetic polymer downstream from where the enzyme 
first contacts the pulp, which is time consuming and complicated. The claimed invention 
provides a very clever and novel solution to the above problems related to paper making 



2 



I * 

Appellants' Brief of Appeal 

U.S. Patent Application No. 09/71 1,126 

processes. The claimed invention, in one embodiment, as discussed in detail below and 
for instance, at page 4, lines 2-8, relates to a method of making paper or paperboard that 
includes introducing at least one cellulytic enzyme composition and at least one cationic 
polymer composition to a paper making pulp within 5 minutes of each other, within 1 
minute of each other, or at about the same time, to form a treated pulp. The pulp may 
also be further treated with at least one cationic starch, as described at page 7, line 13- 
page 8, line 3. The resulting pulp is then formed into a sheet of pulp, preferably having 
improved drainage and/or retention properties compared to conventional treatments. 

In another embodiment, as described for instance, at page 1 0, line 6 - page 1 1 , 
line 5, a method of making paper or paperboard includes treating pulp in a blend chest 
with a cationic polymer composition and then passing the treated pulp to a machine chest 
wherein an enzyme composition is added to the treated pulp. The enzyme-treated pulp is 
then refined and passed to a stuff box. From the stuff box, the pulp is then passed 
through a Whitewater silo where a second cationic polymer composition is added to the 
pulp and then the pulp is formed into paper or paperboard. Figures 1-3 of the present 
application are helpful in visualizing these steps. 
VI. ISSUES 

The issues remaining for review by the Board of Patent Appeals and Interferences 

are: 

A. The Examiner's rejection of claims 1, 3, 4, 6, 8-11, 13, 17-22, 24, 31-36, 
38, 39, 41, and 42 under 35 U.S.C. §103(a) as being unpatentable over 
Sarkar et al. '497 (U.S. Patent No. 5,169,497) with or without Sarkar et al. 
'914 (U.S. Patent No. 5,507,914). 
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B. The Examiner's rejection of claims 2, 7, 12, and 23 under 35 U.S.C. 
§ 103(a) as being unpatentable over Sarkar et al. '497 with or without 
Sarkar et al. '914, and further in view of EP 433 258. 

C. The Examiner's rejection of claims 5 and 37 under 35 U.S.C. § 103(a) as 
being unpatentable over Sarkar et al. '497 with or without Sarkar et al. 
'914, and further in view of WO 99/43780. 

VII. GROUPING OF THE CLAIMS 

As presently appealed, the groupings of the claims are as follows: 

Claims 1, 3, 4-6, 8-11,17, 19-22, and 24 stand or fall together; 

Claims 2, 7, 12, and 23 stand or fall together; 

Claim 13 stands or falls on its own; 

Claim 1 8 stands or falls on its own; 

Claims 31-39 stand or fall together; and 

Claims 41 and 42 stand or fall together. 

VIII. ARGUMENTS 
A. The Examiner's rejection of claims 1, 3, 4, 6, 8-11, 13, 17-22, 24, 31-36, 38, 39. 

41, and 42 under 35 U.S.C. §103(a) as being unpatentable over Sarkar et al. '497 

(U.S. Patent No. 5,169,497) with or without Sarkar et al. '914 OJ.S. Patent No. 

5,507,914) 

1. The Examiner's Rejection 

At page 2 of the final Office Action, the Examiner rejects claims 1, 3, 4, 6, 8-11, 13, 
17-22, 24, 31-36, 38, 39, 41, and 42 under 35 U.S.C. §103(a) as being unpatentable over 
Sarkar et al. '497 with or without Sarkar et al. c 914. At pages 2 and 3 of the final Office 
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Action, the Examiner asserts that Sarkar et al. '497, at col. 3, lines 3-5, describes treating all 
types of paper pulp with cellulytic enzymes and cationic polymers. The Examiner asserts 
that Sarkar et al. 4 497, at Table 1, uses enzyme treatment times of 10 to 60 minutes, which, 
according to the Examiner, reads on the disclosed "about the same time" which includes 
adding the two components within 10 minutes of each other. According to the Examiner, 
Sarkar et al. 4 497 does not indicate that a cationic polymer should not be added during the 
enzyme reaction. Thus, the Examiner states that it would have been obvious to add the 
enzyme and polymer at times shorter than the 10 minutes. According to the Examiner, 
Sarkar et al. '497 and Sarkar et al. 4 914 show that both the polymer and the enzyme could be 
added at multiple additional points throughout the papermaking process. 

The Examiner also indicates that Sarkar et al. '497, like Sarkar et al. '914, describes 
that the enzyme can be added at any chest prior to the refiner and in the machine chest, and 
that this is the same point where the cationic polymer is added. The Examiner also 
specifically refers to claims 3 and 5 of Sarkar et al. 4 9 14 for a list of equivalent cationic 
polymers that can be used in the process. The Examiner concludes that it would have been 
obvious to add different, but equivalent, cationic polymers in each of the multiple feed 
points taught by Sarkar et al. 4 914. The Examiner also states that Sarkar et al. 4 497, at Table 
1, shows CSF values of 558.84 for 35 minutes, 439.75 for 60 minutes, and 645.96 for 10 
minutes. Thus, the Examiner concludes that CSF values appear to increase for shorter times 
between addition of the cationic polymer and the enzyme, depending on the other 
conditions. The Examiner further states that to further improve the CSF value, it would 
have been obvious, from the data of Table 1 , to increase the time between the additions. 
Additionally, the Examiner states that the appellants have not compared the instant 5 
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minutes to the 10 minutes described by Sarkar et al. '497. 

In response to appellants' arguments that the art does not teach simultaneous 
addition of the enzyme and the cationic polymer, the Examiner states that the appellants' 
arguments are not convincing. According to the Examiner, it is proper to take into account 
not only the specific teachings of the reference, but also the inferences which one skilled in 
the art would reasonably be expected to draw therefrom. According to the Examiner, based 
upon the teachings of Sarkar et al. '497, one skilled in the art would not expect the order of 
adding an enzyme and a polymer to result in producing different products. The Examiner 
further states that it would have been prima facie obvious to add the two ingredients to the 
pulp as close together as possible. Furthermore, the Examiner states that it would have been 
prima facie obvious to select the proper point of addition using routine experimentation. 
According to the Examiner, the enzyme and the polymer would be expected to act on the 
pulp. Thus, the Examiner states that one skilled in the art would not expect producing a 
different result based on the order or timing in which the enzyme and the polymer are added. 

In response to the appellants' argument that the Examples of Table I (Runs 30, 3, 
and 26) use different parameters, the Examiner states that the appellants' argument is not 
convincing because the claims are not limited to any specific pH or temperature. For the 
following reasons, the Examiner's rejection should be reversed. 

2. The Appellants' Reply to the Examiner's rejection of claims 1, 3, 4, 6, 8- 
11, 13, 17-22, 24, 31-36, 38, 39, 41, and 42 under 35 U.S.C. S103U) as 
being unpatentable over Sarkar et al. '497 (U.S. Patent No. 5,169,497") 
with or without Sarkar et al. '914 (U.S. Patent No. 5,507,914\ 

a) The patentability of claims 1,3,4, 6, 8-11, 17, 19-22, and 24. 
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Claim 1 recites a method of making paper or paperboard by introducing at least 
one cellulytic enzyme composition and at least one cationic polymer composition to a 
paper making pulp within 5 minutes of each other to form a treated pulp, and forming the 
treated pulp into paper or paperboard. 

Claim 3 is dependent on claim 1, and recites that the cellulytic enzyme 
composition contains from about 5% to about 20% by weight enzyme. 

Claim 4 is dependent on claim 1, and recites that the cellulytic enzyme 
composition is added to the pulp in an amount of from about 0.100% to about 0.001% by 
weight enzyme based on the dry weight of the pulp. 

Claim 6 is dependent on claim 1, and recites that the pulp includes a sulphite pulp. 

Claim 8 is dependent on claim 1, and recites that at least one cationic polymer 
composition includes a synthetic cationic polymer. 

Claim 9 is dependent on claim 1, and recites that the cationic polymer 
composition includes a polyacrylamide polymer. 

Claim 10 is dependent on claim 1, and recites that at least one cationic polymer 
composition is a synthetic, water-soluble cationic polymer containing acrylamide units 
and cationic monomeric units. 

Claim 1 1 is dependent on claim 1 , and recites that the cationic polymer in the 
cationic polymer composition is added to the pulp in an amount of from about 0.0001% 
by weight to about 1 .000% by weight, based on the dried solids weight of the pulp. 

Claim 17 is dependent on claim 1, and recites that at least one cellulytic enzyme 
composition and at least one cationic polymer composition are added within 1 minute of 
each other. 
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Claims 19 and 20 are dependent on claims 1 and 19, respectively, and recite that 

at least one cellulytic enzyme composition and at least one cationic polymer composition 

are added prior to a blend chest and a first refiner, respectively, in a paper making 

process. 

Claim 21 is dependent on claim 19, and further recites introducing at least one 
first cationic starch to the treated pulp prior to the blend chest. 

Claim 22 is dependent on claim 19, and recites that at least one cationic polymer 
composition includes a synthetic polymer having at least one nitrogen-containing 
polymer. 

Claim 24 is dependent on claim 1, and recites that the pulp is a virgin sulfite pulp. 

With respect to the merits of the rejection, a method of making paper or 
paperboard by introducing at least one cellulytic enzyme composition and at least one 
cationic polymer composition to a paper making pulp within 5 minutes of each other to 
form a treated pulp, as set forth in the claimed invention is not taught or suggested by 
Sarkar et al. '497 and/or Sarkar et al. '914. 

Sarkar et al. '497 is directed to improving freeness of paper pulp that includes 
adding to the pulp a cellulytic enzyme, and allowing the pulp to contact the cellulytic 
enzyme for at least 20 minutes . See col. 3, line 25. According to Sarkar et al. '497, at 
col. 3, the process requires that the pulp first be treated with an enzyme and then with a 
cationic polymer . Furthermore, Sarkar et al. '497, at col. 3, lines 25 and 26, indicates that 
the minimum treating time of the pulp with an enzyme is about 20 minutes . In fact, 
Sarkar et al. £ 497 states, at col. 3, lines 19-22, "[i]t is also important to the successful 
practice of the invention, that the conditions under which the treatment with the enzyme 
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occurs is such to provide optimum reaction time of the enzyme with the pulp." Clearly, 
for the invention of Sarkar et al. '497 to succeed, a reaction time of 20 minutes is 
necessary. Accordingly, one skilled in the art by reading Sarkar et al. '497 would 
conclude that a reaction time of less than 20 minutes will not make the invention 
"successful." 

According to Sarkar et al. '497, at Table 1, the CSF (Canadian Standard Freeness) 
values vary depending on the enzyme treatment time. CSF value is a designated value 
which relates to the freeness of the pulp, the rate at which water will drain through the 
pulp. The drainability of the pulp is a significant for predicting the draining capability of 
the pulps in an aqueous suspension. A low freeness means that the paper machine will 
have to operate relatively slowly, a condition that is usually intolerable. Thus, the higher 
the CSF value, the higher the draining capability of the pulps in an aqueous suspension. 
Thus, Sarkar et al. '497 clearly mandates that there be a waiting time of at least 20 
minutes between the introduction of the cationic polymer and after the introduction of the 
enzyme. At least 20 minutes is not "within 5 minutes." At least 20 minutes is at least 4 
times greater in value than within 5 minutes. As such, one skilled in the art would not 
conclude that at least 20 minutes would render 5 minutes or less obvious. 

As the Examiner admits, each Sarkar et al. reference shows a delay in the treating 
time with the enzyme cationic polymer. In fact, the Examiner at page 3, lines 19-21 of 
the final Office Action, states that according to Table 1 of Sarkar et al. '497, an increase 
in time between the additions further improves the CSF value. Since 20 minutes is not 
"within 5 minutes" and is not even close to "within 5 minutes," it is clear that Sarkar et al. 
does not teach or suggest the claimed invention. Furthermore, claim 17, which recites a 
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time of within 1 minute, is also different from the Examiner's interpretation of Sakar et al. 
Accordingly, it is clear that the Sarkar et al. patents do not teach or suggest the claimed 
invention. 

With respect to the Examiner's reliance on Table 1 of Sarkar et al. '497, Table 1 
does make references to 10 minutes. However, even "10 minutes" is not the same as 
"within 5 minutes." It is double the time. In fact, one skilled in the art by reading Table 
1 would appreciate that a reduced reaction time results in an undesirable lower Canadian 
standard freeness (CSF) value. 

According to Table 1, at col. 4, lines 39, 40, and 43 (Runs 21, 15, and 20, 
respectively) polymer 2 with enzyme 1 at a pH of 6, at 40°C, and at a reaction time of 10 
minutes, results in a CSF value of 506.63 (see Run 21); however, the same composition 
at the same temperature, but at a reaction time of 35 minutes, results in a CSF value of 
601 .0, and at a reaction time of 85 minutes, results in a CSF value of 622.60 (see Runs 20 
and 15, respectively). Higher CSF values as explained above are better. Therefore, one 
skilled in the art by reading each of the Sarkar et al. references, and especially in view of 
Table 1 of Sarkar et al. '497, would conclude that a reaction time of greater than 20 
minutes is required and that a reaction time of less than 1 0 minutes would result in a poor 
reaction. As such, Sarkar et al. clearly teaches away from introducing the enzyme 
composition and the cationic polymer composition at less than 20 minutes of each other, 
and certainly based on the poor CSF results, one skilled in the art would clearly not go 
below 10 minutes. 

With respect to the Examiner's statement that Sarkar et al. '497, at Table 1, 
describes CSF values of 558.84 for 35 minutes (Run 30), 439.75 for 60 minutes (Run 3), 



10 



Appellants' Brief of Appeal 

U.S. Patent Application No. 09/711,126 

and 645.96 for 10 minutes (Run 26), and that one skilled in the art by reading Sarkar et 
al. '497 would conclude that the CSF values appear to increase with shorter time 
durations between the introduction of the cationic polymer and the introduction of the 
enzyme, the Examiner's conclusion is simply incorrect. The Examiner is making an 
unfair comparison as explained below. 

It is a well known fact that in order to determine the effect of changing a variable, 
such as a treatment time, all other variables must be kept constant. To determine how a 
treatment time of 10 minutes versus a treatment time of 35 minutes and a treatment time 
of 85 minutes effect the CSF value, the remaining parameters/variables, such as the 
composition and the environment must be kept constant in all comparative runs. Keeping 
the remaining parameters/variables (e.g., the type of polymer, the amount of enzyme, the 
pH level of the composition, and the temperature) constant while changing the treatment 
time ensures that parameters/variables other than the treatment time have not influenced 
or affected the CSF value. 

Given that each of Runs 30, 3, and 26 in Table 1 of Sarkar et al. '497, include a 
different polymer, enzyme, pH, and temperature, it would be impossible, for one skilled 
in the art, to determine which of the variables, or a combination thereof, caused the 
change/discrepancy between the CSF value of each of Runs 30, 3, and 26. 

The Board should recognize and appreciate that since the parameters of Runs 30, 
3, and 26 differ from each other, the CSF value obtained from each of those Runs cannot 
properly be compared to one another to determine the effect of changing the treatment 
time. For example, the parameters of Run 30 include polymer 2, pH of 6, enzyme 
concentration of 0.1, and temperature of 70°C. However, the parameters of Run 3 include 
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polymer 1, pH of 7.07, enzyme concentration of 0.2, and temperature of 25°C. 
Additionally, the parameters of Run 26 include polymer 3, pH of 4.6, enzyme 
concentration of 0.2, and temperature of 55°C. These are drastically different parameters 
for each run. Therefore, one skilled in the art would not be able to determine which one 
of these parameters contributed to the value of the CSF in each Run. Thus, it would be 
unreasonable to ignore the effect of these parameters and conclude that the difference 
between the CSF value in each Run is exclusively related to the treatment time. 

Accordingly, the Examiner's conclusion that CSF values appear to increase with 
shorter time duration between the introduction of the cationic polymer and the 
introduction of the enzyme is not supported in Sarkar et al. '497. 

In contrast, since the parameters of Runs 15, 20 and 21 in Table 1 of Sarkar et al. 
'497, include the same polymer (2), the same enzyme concentration (0.1), the same pH 
level (6), and the same temperature (40°C), one skilled in the art can compare each of the 
CSF values of Runs 15, 20 and 21 to determine the effect of the treatment time. 
According to Table 1, a reaction time of 10 minutes (Run 21) results in a CSF value of 
506.63. However, the same composition at the same temperature, but at a different 
reaction time of 35 minutes (Run 20) results in an improved CSF value of 601.0, and at a 
reaction time of 85 minutes (Run 15) results in yet higher CSF value of 622.60. As time 
increases, the properties are better. Accordingly, one skilled in the art, by reading Sarkar 
et al. '497, would conclude that a reaction time of greater than 20 minutes is required, 
and that a reaction time of less than 10 minutes would not be satisfactory. As such, 
Sarkar et al. '497 clearly teaches away from reacting a polymer composition with a paper 
making pulp for a time less than 20 minutes and certainly based on the poor results 
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illustrated at Table 1, one skilled in the art would clearly not be motivated to react a 
polymer composition with a paper making pulp for a time less than 10 minutes. 

With respect to Sarkar et al. '914, this patent is very similar to Sarkar et al. c 497 
in that the purpose of the invention is to enhance the freeness of paper pulp. Sarkar et al. 
'914 further requires long delays between the introduction of the enzyme and the 
introduction of any cationic polymer. Therefore, for the same reasons discussed above 
with respect to Sarkar et al. '497, Sarkar et al. '914 does not teach or suggest the claimed 
invention. 

With respect to claim 22 which recites that the polymeric composition includes a 
synthetic polymer having at least one nitrogen-containing polymer, no mention of 
utilizing a nitrogen-containing polymer is made in Sarkar et al. '497 and Sarkar et al. 
'914. 

Accordingly, for the reasons set forth above, the rejection of claims 1, 3, 4, 6, 8- 
11, 17, 19-22, and 24 should be reversed. 

b) The patentability of claim 13. 

Claim 13 is dependent on claim 1, and recites that the cationic polymer in the 
cationic polymer composition has a weight average molecular weight of at least about 
10,000 and a cationic polymer composition is pre-combined with the enzyme 
composition before the polymer and enzyme are added together to the pulp. 

The arguments set forth above with respect to the patentability of claim 1 apply 
equally here, and are incorporated in their entirety by reference herein. 

As noted, claim 13 specifically relates to a polymer that includes a weight average 
molecular weight of at least about 10,000 and the cationic polymer composition is pre- 
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combined with the enzyme composition. 

Besides the above previously presented arguments, Sarkar et al. '497, with or 
without Sarkar et al. '914, does not teach or suggest pre-combining a cationic polymer 
and an enzyme as recited in claim 13 of the present application. Instead, col. 3 of Sarkar 
et al. '497 requires that the pulp first be treated with the enzyme and then with a cationic 
polymer. Similarly, Sarkar et al. '914, at col. 3, lines 24-28, state that its invention 
requires that the pulp first be treated with an enzyme at two distinct and separate 
locations in the paper making process, then with a cationic polymer, and finally, with an 
anionic polymer. Thus, Sarkar et al. '497, with or without Sarkar et al. '914, does not 
teach or suggest pre-combining a cationic polymer composition with an enzyme 
composition prior to adding the polymer and enzyme to the pulp. 

Accordingly, for the reasons set forth above, the rejection of claim 13 should be 
reversed. 

c) The patentability of claim 18. 

Claim 1 8 is dependent on claim 1 , and recites that at least one cellulytic enzyme 
composition and at least one cationic polymer composition are added simultaneously. 

The arguments set forth above with respect to the patentability of claim 1 apply 
equally here, and are incorporated in their entirety by reference herein. Furthermore, 
Sarkar et al. '497, at col. 3, lines 17-19, states that its invention requires that the pulp first 
be treated with the enzyme and then with the cationic polymer. Furthermore, Sarkar et al. 
'914, at col. 3, lines 24-27, state that its invention requires that the pulp first be treated 
with an enzyme at two distinct and separate points in the paper making process, then with 
a cationic polymer and, finally, with an anionic polymer. Sarkar et al. '497, with or 



14 



Appellants' Brief of Appeal 

U.S. Patent Application No. 09/71 1,126 

without Sarkar et al. '914, does not teach or suggest adding at least one cellulytic enzyme 
composition and at least one cationic polymer composition simultaneously to the pulp. 

Accordingly, for the reasons set forth above, the rejection of claim 18 should be 
reversed. 

d) The patentability of claims 31-36, 38, and 39. 

Claim 31 recites a method of making paper or paperboard by introducing a 
cationic polymer composition to a pulp to form treated pulp; introducing at least one 
cellulytic enzyme composition to said treated pulp to form an enzyme-treated pulp; 
adding a nitrogen-containing cationic polymer composition to the enzyme-treated pulp; 
and forming the pulp into paper or paperboard. 

Claim 32 is dependent on claim 31, and further recites introducing a second 
cationic polymer composition to the enzyme-treated pulp prior to introducing the 
nitrogen-containing cationic polymer composition to the enzyme-treated pulp. 

Claim 33 is dependent on claim 31, and recites that the cationic polymer 
composition includes a nitrogen-containing polymer or a starch. 

Claim 34 is dependent on claim 32, and recites that the second cationic polymer 
composition includes a nitrogen-containing polymer or a starch. 

Claim 35 is dependent on claim 31, and recites that the cellulytic enzyme 
composition contains from about 5% to about 20% enzyme. 

Claim 36 is dependent on claim 31, and recites that the enzyme in the enzyme 
composition is added to the pulp in an amount of from about 0.001% to about 0.100% by 
weight enzyme based on the dried solids weight of the pulp. 

Claim 38, is dependent on claim 31, ajid recites that the pulp includes a sulfite 
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pulp. 

Claim 39 is dependent on claim 31, and recites that the cationic polymer in the 
cationic polymer composition is added to the pulp in an amount of from about 0.0001% 
by weight to about 1 .000% by weight, based on the dried solids weight of the pulp. 

Sarkar et al. '497 does not teach or suggest first introducing a cationic polymer 
composition to the pulp to form a treated pulp and then introducing at least one cellulytic 
enzyme to the treated pulp to form the pulp into paper, as recited in claim 31 of the present 
application. Claim 31 recites this order. Instead, Sarkar et al. '497, at col. 3, requires that 
the pulp first be treated with the enzyme, for a minimum treating time of about 20 minutes, 
and then with the cationic polymer. Clearly the order of adding the enzyme and the cationic 
polymer taught by Sarkar et al. '497 teaches away from first introducing a cationic polymer 
composition to the pulp, to form a treated pulp, and then adding at least one cellulytic 
enzyme composition to the treated pulp, as recited in claim 3 1 of the present application. 
Thus, for the reasons set forth above, Sarkar et al. '497 clearly teaches away from claim 31 
and the claims dependent thereon. 

Furthermore, no mention is made in Sarkar et al. '497 or Sarkar et al '914 of using a 
nitrogen-containing polymer or a starch, as recited in claims 33 and 34 of the present 
application. Accordingly, for the reasons set forth above, the rejection of claims 31-36, 38, 
and 39 should be reversed. 

e) The patentability of claims 41 and 42. 

Claim 41 is dependent on claim 31, and recites that a cationic polymer composition 
is introduced at the blend chest in a paper making process and at least one cellulytic enzyme 
composition is introduced at the machine chest of the same paper making process and the 
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nitrogen-containing cationic polymer composition is added at about the Whitewater silo in 
the same paper making process. 

Claim 42 is dependent on claim 41 , and recites that the optional cationic polymer is 
introduced at the stuff box which is located between the machine chest and the Whitewater 
silo. 

The arguments set forth above with respect to the patentability of claim 31 apply 
equally here, and are incorporated in their entirety by reference herein. As stated earlier, the 
invention of Sarkar et al. '497 requires that the pulp first be treated with the enzyme and 
then with a cationic polymer. Additionally, Sarkar et al. '497, at col. 3, lines 48-51, states 
that a typical enzyme addition point in the paper making system would be the machine 
chest. Given that, according to the figures of the present invention, the machine chest is 
located after the blend chest, and Sarkar et al. '497, at col. 3, lines 15-19, specifically states 
that the pulp is first treated with the enzyme and then with a cationic polymer, Sarkar et al. 
'497 teaches away from introducing the cationic polymer composition in the blend chest. 

Sarkar et al. '914 describes the use of multiple feed points for the polymer and the 
enzyme. Sarkar et al. '914 also requires that the pulp first be treated with an enzyme and 
then with a cationic polymer (see col. 3, lines 24-28). Given that the blend chest, wherein 
the polymer composition as recited in claim 31 is introduced, is located prior to the machine 
chest, and Sarkar et al. '497 and Sarkar et al. '914 require the pulp to first be treated with the 
enzyme at the machine chest and then with the cationic polymer, Sarkar et al. '497 and '914 
teach away from claim 41 of the present application, which introduces the polymer in a 
blend chest located prior to the machine chest. Furthermore, none of the references teach or 
suggest a nitrogen-containing cationic polymer composition that is added at about the 
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Whitewater silo in the paper making process. Accordingly, for the reasons set forth above, 
the rejection of claims 41 and 42 should be reversed. 

B. The Examiner's rejection of claims 2. 7, 12, and 23 under 35 U.S.C. § 103(a) as 
being unpatentable over Sarkar et al. "497 with or without Sarkar et al. '914. and 
further in view of EP 433 258. 
1. The Examiner's Rejection 

At page 4 of the final Office Action, the Examiner rejects claims 2, 7, 12, and 23 
under 35 U.S.C. § 103(a) as being unpatentable over Sarkar et al. '497 with or without 
Sarkar et al. '914, and further in view of EP 433 258. The Examiner asserts that EP 433 258 
teaches that adding cationic starch to paper pulp during enzymatic treatment increases the 
strength of the paper. Therefore, according to the Examiner, it would have been obvious to 
add the cationic starch to the pulp of Sarkar et al. '497 to increase the paper strength as 
taught by EP 433 258. The Examiner also asserts that it would have been obvious to add the 
starch at various addition points in the same manner as the cationic starch and the enzyme in 
Sarkar etal. '914. 

The Examiner also asserts that the appellants' arguments with respect to the addition 
of starch is not convincing because the appellants failed to show the criticality of adding a 
starch at a certain time. The Examiner states that it is known that starch increases the 
strength of paper. Furthermore, the Examiner states that the ingredients of the reference 
would have been expected to form the same final mixture as the claimed invention, 
irrespective as to the order of addition. Thus, the Examiner states that it is proper to take 
into account not only the specific teachings of the reference, but also the inferences which 
one skilled in the art would reasonably be expected to draw therefrom. For the following 
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reasons, the Examiner's rejection should be reversed. 

2. The Appellants' Reply to the Examiner's Rejection of claims 2, 7, 12, and 23 
under 35 U.S.C. § 103(a) as being unpatentable over Sarkar et al. '497 with 
or without Sarkar et al. '914, and further in view of EP 433 258. 

a) The patentability of claims 2. 7, 12, and 23. 

Claim 2 is dependent on claim 1, and further recites introducing at least one first 
cationic starch to the treated pulp. 

Claim 7 is dependent on claim 2, and recites a second cationic starch, which is the 
same or different from the first cationic starch, and is introduced to the treated pulp before 
forming the treated pulp into paper or paperboard. 

Claim 12 is dependent on claim 2, and recites that at least one cationic starch is 
added to the treated pulp in an amount of from about 5 to about 25 pounds per ton based on 
the dried solids weight of the pulp. 

Claim 23 is dependent on claim 21, and further recites introducing at least a second 
cationic starch to the treated pulp and wherein the first and second cationic starches are the 
same or different. 

With respect to the merits of the rejection, a method of making paper or paperboard 
by introducing at least one first cationic starch to the treated pulp is not taught by Sarkar et 
al. '497, with or without Sarkar et al. '914, and further in view of EP 433 258. 

The arguments set forth above with respect to the patentability of claim 1 apply 
equally here, and are incorporated in their entirety by reference herein. As previously stated, 
Sarkar et al. '497, with or without Sarkar et al. '914, does not teach or suggest introducing at 
least one cellulytic enzyme and at least one cationic polymer composition to a paper making 
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pulp within 5 minutes of each other. 

In addition, the Examiner has not explained how one skilled in the art could easily 
adapt the particular teachings set forth in EP 433 258 into either one of the Sarkar et al. 
patents. Sarkar et al., in each patent, clearly requires a long delay time between the 
introduction of enzyme and the cationic polymer. Thus, any introduction of a cationic starch 
as shown in EP 433 258 would require even a longer delay if used in Sarkar et al. 

According to Sarkar et al. '497, the order of adding the ingredients is extremely 
important. According to Sarkar et al. '497, the cationic polymer prevents the enzyme from 
properly reacting with the pulp. Thus, because of the order in which the ingredients are 
added in the reference, one skilled in the art would not expect the ingredients of the 
reference to form the final mixture of the claimed invention. 

With respect to the Examiner's argument that it is obvious to add starch at various 
addition points, the Examiner provides no support for this conclusion. In addition, EP 433 
258 clearly indicates that the starch is added prior to the enzyme. This is the complete 
opposite to the teachings of the Sarkar et al. patents and thus would not make sense if the 
teaching of EP 433 258 were applied to Sarkar et al. Accordingly, the combination of EP 
433 258 with Sarkar et al. '497, with or without Sarkar et al. '914, is not possible. 

Moreover, the Examiner's "inference" standard is not the standard to use for 
determining patentability under 35 U.S.C. §103. 

Accordingly, for the reasons set forth above, the rejection of claims 2, 7, 12, and 23 
should be reversed. 

C. The Examiner's rejection of claims 5 and 37 under 35 U.S.C. §103^ as being 
unpatentable over Sarkar et al. '497 with or without Sarkar et al. '914, and further 
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in view of WO 99/43780. 

1. The Examiner's Rejection 

At page 4 of the final Office Action, the Examiner rejects claims 5 and 37 under 35 
U.S.C. § 103(a) as being unpatentable over Sarkar et al. '497 with or without Sarkar et al. 
'914, and further in view of WO 99/43780. The Examiner asserts that WO 99/43780 
describes stabilizing the enzymes during pulp treatment by using the enzyme in combination 
with a polyamide oligomer. Therefore, the Examiner asserts that it would have been 
obvious to add the polyamide oligomer of WO 99/43780 to stabilize the enzyme of Sarkar et 
al. '497. For the following reasons, the Examiner's rejection of claims 5 and 37 should be 
reversed. 

2. The Appellants' Reply to the Examiner's rejection of claims 5 and 37 under 
35 U.S.C. § 103(a) as being unpatentable over Sarkar et al. '497 with or with- 
out Sarkar et al. '914, and further in view of WO 99/43780. 

a) The patentability of claim 5. 

Claim 5 is dependent on claim 1, and recites that the cellulytic enzyme composition 
includes at least one polyamide oligomer and at least one cellulytic enzyme. 

The arguments set forth above with respect to the patentability of claim 1 apply 
equally here, and are incorporated in their entirety by reference herein. As previously stated, 
neither Sarkar et al. '497, Sarkar et al. '914, nor a combination thereof teaches or suggests 
introducing at least one cellulytic enzyme composition and at least one cationic polymer 
composition to a paper making pulp within 5 minutes of each other to make paper or 
paperboard. 

WO 99/43780 relates to improving the shelf life stability of enzymes by using 
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polyamide oligomers. WO 99/43780 does not cure any of the deficiencies of Sarkar et al. 
'497 or Sarkar et al. '914. Accordingly, for the reasons set forth above, the rejection of 
claim 5 should be reversed. 

b) The patentability of claim 37. 

Claim 37 is dependent on claim 31, and recites that the enzyme composition 
includes at least one polyamide oligomer and at least one cellulytic enzyme. 

The arguments set forth above with respect to the patentability of claim 31 apply 
equally here, and are incorporated in their entirety by reference herein. As previously stated, 
Sarkar et al. '497 and Sarkar et al. '914, do not teach or suggest first introducing a cationic 
polymer composition to the pulp and then introducing at least one cellulytic enzyme to form 
the paper pulp into paper. Additionally, Sarkar et al. '497 and Sarkar et al. '914 do not teach 
or suggest adding a nitrogen-containing cationic polymer composition to the enzyme-treated 
pulp. 

As stated above, WO 99/43780 relates to improving the shelf life stability of 
enzymes by using polyamide oligomers. However, the reference does not cure any of the 
deficiencies of Sarkar et al. '497 or Sarkar et al. '914. Accordingly, for the reasons set forth 
above, the rejection of claim 37 should be reversed. 
IX. CONCLUSION 

For at least the reasons discussed above, it is respectfully submitted that the 
Examiner's rejection of all the pending claims is in error and should be reversed. 

If there is any fee due in connection with the filing of this Brief on Appeal, please 
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charge the fee to our Deposit Account No. 50-0925. 
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Respectfully submitted, 
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APPENDIX 

1 . A method of making paper or paperboard comprising: 

a) introducing at least one cellulytic enzyme composition and at least one 
cationic polymer composition to a paper making pulp within 5 minutes of each other to 
form a treated pulp; and 

b) forming the treated pulp into paper or paperboard. 

2. The method of claim 1, further comprising introducing at least one first 
cationic starch to the treated pulp. 

3. The method of claim 1, wherein said cellulytic enzyme composition 
contains from about 5 % to about 20 % by weight enzyme. 

4. The method of claim 1, wherein said cellulytic enzyme composition is 
added to said pulp in an amount of from about 0.100% to about 0.001% by weight 
enzyme based on the dry weight of the pulp. 

5. The method of claim 1, wherein said cellulytic enzyme composition 
comprises at least one polyamide oligomer and at least one cellulytic enzyme. 

6. The method of claim 1 , wherein said pulp comprises a sulphite pulp. 

7. The method of claim 2, wherein a second cationic starch, which is the 
same or different from the first cationic starch, is introduced to the treated pulp before 
step b). 

8. The method of claim 1, wherein said at least one cationic polymer 
composition comprises a synthetic cationic polymer. 

9. The method of claim 1, wherein said at least one cationic polymer 
composition comprises a polyacrylamide polymer. 



10. The method of claim 1, wherein said at least one cationic polymer 
composition is a synthetic, water-soluble cationic polymer containing acrylamide units 
and cationic monomeric units. 

1 1 . The method of claim 1, wherein cationic polymer in said cationic polymer 
composition is added to said pulp in an amount of from about 0.0001% by weight to 
about 1.000% by weight, based on the dried solids weight of said pulp. 

12. The method of claim 2, wherein said at least one cationic starch is added 
to said treated pulp in an amount of from about 5 to about 25 pounds per ton based on the 
dried solids weight of the pulp. 

13. The method of claim 1, wherein cationic polymer in said cationic polymer 
composition has a weight average molecular weight of at least about 10,000 and said 
cationic polymer composition is pre-combined with the enzyme composition before the 
polymer and enzyme are added together to the pulp. 

17. The method of claim 1, wherein said at least one cellulytic enzyme 
composition and at least one cationic polymer composition are added within 1 minute of 
each other. 

18. The method of claim 1, wherein said at least one cellulytic enzyme 
composition and at least one cationic polymer composition are added simultaneously. 

19. The method of claim 1, wherein said at least one cellulytic enzyme 
composition and at least one cationic polymer composition are added prior to a blend 
chest in a paper making process. 



20. The method of claim 19, wherein said at least one cellulytic enzyme 
composition and at least one cationic polymer composition are added prior to a first 
refiner which is located before the blend chest. 

21. The method of claim 19, further comprising introducing at least one first 
cationic starch to the treated pulp prior to the blend chest. 

22. The method of claim 19, wherein said at least one cationic polymer 
composition comprises a synthetic polymer having at least one nitrogen-containing 
polymer. 

23. The method of claim 21, further comprising introducing at least a second 
cationic starch to the treated pulp and wherein said first and second cationic starches are 
the same or different. 

24. The method of claim 1, wherein said pulp is a virgin sulfite pulp. 

31. A method of making paper or paperboard comprising: 

a) introducing a cationic polymer composition to a pulp to form treated 

pulp; 

b) introducing at least one cellulytic enzyme composition to said treated 
pulp to form an enzyme-treated pulp; 

c) adding a nitrogen-containing cationic polymer composition to the 
enzyme-treated pulp; and 

d) forming the pulp into paper or paperboard. 

32. The method of claim 31, further comprising introducing a second cationic 
polymer composition to the enzyme-treated pulp prior to introducing the nitrogen- 
containing cationic polymer composition to the enzyme-treated pulp. 



33. The method of clam 31, wherein said cationic polymer composition 
comprises a nitrogen-containing polymer or a starch. 

34. The method of claim 32, wherein said second cationic polymer 
composition comprises a nitrogen-containing polymer or a starch. 

35. The method of claim 31, wherein said cellulytic enzyme composition 
contains from about 5% to about 20% enzyme. 

36. The method of claim 3 1 , wherein said enzyme in said enzyme composition 
is added to said pulp in an amount of from about 0.001% to about 0.100% by weight 
enzyme based on the dried solids weight of the pulp. 

37. The method of claim 31, wherein said enzyme composition comprises at 
least one polyamide oligomer and at least one cellulytic enzyme. 

38. The method of claim 3 1 , wherein said pulp comprises a sulfite pulp. 

39. The method of claim 31, wherein said cationic polymer in said cationic 
polymer composition is added to said pulp in an amount of from about 0.0001% by 
weight to about 1.000% by weight, based on the dried solids weight of said pulp. 

41. The method of claim 31, wherein said cationic polymer composition is 
introduced at the blend chest in a paper making process and said at least one cellulytic 
enzyme composition is introduced at the machine chest of the same paper making process 
and said nitrogen-containing cationic polymer composition is added at about the 
Whitewater silo in the same paper making process. 

42. The method of claim 41, wherein said optional cationic polymer is 
introduced at the stuff box which is located between said machine chest and said 
Whitewater silo. 



